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动物模型，分别采用原油组（500 μg/L WSF）、酸化组（1500 ppm CO2）和混合































There is some report about the influence caused by ocean acidificasion and crude 
oil pollution to marine fish, but few about combined effects. We use marine medaka 
(Oryzias latipes) as experimental animal, set three exposed groups as WSF (500 μg/L 
water soluble fractions of crude oil), CO2(1500 ppm CO2) and CO2+WSF(1500 ppm 
CO2 + 500 μg/L water soluble fractions of crude oil) from fertilized eggs, trying to 
explore the toxicity on marine fish reproductive system of ocean acidification and crude 
oil pollution and the possible mechanism, and here is results. 
Our experiment results showed that in the adult fish, male showed delayed 
maturation of germ cells, and precision of the spermatogonia division and 
differentiation are affected; females showed accelerated maturation of oocyte, and the 
percentage of primary oocytes and previtellogenic oocytes in the ovary are also affected. 
By the study in hormone level, we found that WSF and ocean acidification can affect 
medakas’ gonad development by changing the balance of sex hormone,in male this was 
up-regulation of testosterone and down-regulation of 11-keto-testosterone; and in 
female, this was down-regulation of 11-keto-testosterone and up-regulation of 17-beta-
estradiol. On the other hand, WSF and ocean acidification and can impact the genes 
which related to the reproductive cell development and the body respect to the sex 
hormone level, such as GnRh in brain, VTG1 in liver and Erβ in gonad. Finally, these 
influence would impact the development of marine madaka’s gonad. By the way, the 
impact on gonadal development of marine medaka was more obviously on combined 
group than on any single exposure group. 
 
Key words: carbon dioxide; water soluble fractions of crude oil; reproductive 
toxicity; mechanism. 



















    原油污染作为水体中的主要污染之一，随着工业的进步和人类活动的扩张正
日益影响海洋环境。造成原油污染的原因多种多样。其中原油泄漏，如 2010 年
5 月 5 日，墨西哥湾“深水地平线”钻井平台的原油泄漏事件造成长达 80 英里
的泄露带，预估将对当地海洋环境造成长达数十年的深远影响[1]。以及油轮倾覆，













































































物质和毒物转化相关物质的变化、性激素方面的变化以及 AhR 和 CYP1A等毒物代
谢相关基因的表达量变化[12]，这与 PAHs的暴露结果相类似。 








    工业革命以来，人类排放到大气的中的 CO2的数量呈逐年加剧趋势，并且在
近几十年来出现明显的几何式增长。大气中的 CO2水平已经从工业革命前的 280 
ppm上升到了 2007年的 384 ppm，并且在本世纪预计将以每年 0.5%的速率上升，
这一速率大概是过去的 100 倍[14]。由于大气中的 CO2约有 1/3 被海洋所吸收
[15]，
因此由于 CO2 水平上升导致的海水 pH 值下降，也即海洋酸化问题便日益的凸显
出来。 
    虽然有研究指出，影响海水 pH值的原因不仅仅是 CO2水平
[16]，但自从工业革
命至今，海洋表明的平均 pH 值已经从 8.21 下降到了 8.1，并且预计在 22 世纪
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